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Claim Amendments 

Please amend claims 1 , 2 ? 9-13, and 26 as follows: 
Please cancel claims 1 5-25 its follows: 
Please add new claims 27-37 as follows: 

Claims as Amended 

I . (currently amended) A method for Ibmiing a recessed gate structure with reduced current 
leakage and overlap capacitance comprising the steps of: 

providing a silicon substrate Tnchidmgnoncr of N and P-well do ped region s and an 

layer; 

ridttJayer_.on.tlic silicon substrate; 

forming an opening in the tirVt? silicon oxide layer to include a recessed area having 
re \>AtMh ns i hr. fipfsnmg extending into a thickness portion of the silicon substrate; 



lhenJ.imng.lha.Qpco 



sssed.£ 



Lleasl one diclrctrir, 
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liner followed hy forming an exposed silicon siih xlrnt« portion at a bottom pnrrinn of (he rCcCSSSd 
area having a width smaller than the opening 

.then thermally growing a gate oxide over the exposed silicon substrate poition[[s]] of the 
recessed area; 

backfilling the opening with polysilicon; 

planari/ing the polysilicon to the opening level to reveal the silicon oxide layer; and, 

selectively removing the silicon oxide layer to form a recessed gale structure. 

2. (currently amended) The method of claim 1, rh ilhci including s te ps follo wingih c step of 
forming -arr openmg and prior to t he s t ep of thgnnafl y glowing a gate ox i d exompristng wherein 

the step nf lining the opening comprises' 

thermally growing a Urst silicon oxide layer liner mmpri&infl the at least, one dielectric 
liner to line the recessed area; 
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blank e t deposi t ing forming a silicon nitride layer liner, ci 




dielectric linrr over t he opening to include lining the opening and. 



Jtnd overlying on 



the first silicon oxide fcrycr liner; and, 

etching the silicon nitride taycr liner and the first silicon oxide layer liner at a bottom 
portion of the opening to form ihe exposed silicon substrate portion) |s|l h aving a width small er 
than the opening;, 

3. (original) The method of claim I, wherein the recessed area is formed having a recessed depth 
of from about 200 Angstroms to about 400 Angstroms measured from the silicon substrate 
surface. 

4. (original) The method of claim J , further comprising the step of forming a source/drain 
extension (SDli) doped regions adjacent either side of the recessed gate structure. 

5. (original) The method of claim 4, wherein the SDli doped regions are formed by one of an ion 
implant and a plasma immersion doping process. 

6. (original) The method of claim 4, wherein the depth of the SDE doped regions measured from 
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the silicon substrate surface to a lowermost portion of the SDR doped region is less than about 
1200 Angstroms. 

7. (original) The method of claim 6, wherein the depth of the recessed area is from about 1/3 to 
about 1/6 of the depth of the SUE doped regions. 

8. (original) 'llie method of claim 1, wherein the gate oxide layer thickness is less than about 50 
Angstroms. 

9. (currently amended) The method of claim 2, wherein the first silicon oxide layer lino: 
thickness is less than about 50 Angstroms. 

1 0. (currently amended) The method of claim 2, wherein the silicon nitride layer liner thickness 
is between about 50 Angstroms and about 200 Angstroms. 

1 1 . (currently amended) The method of claim 2, wherein the step of etching comprises a diy 
anisotropic etching step for etching the silicon nitride layer liner. 

12. (currently amended) The method of claim 2, wherein the step of etching comprises a wet 
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etching process lor etching the first silicon oxide layer liner, 

13. (currently amended) The method of claim I, further comprising the steps of forming 
sidcwall spacers adjacent either side of the recessed gale structure and forming source/drain 
(S/D) doped regions. 

14. (original) The method of claim 13, further comprising the step of forming self aligned silicidc 
(salicidc) portions adjacent the sidcwall spacers. 

claims 1 5-25 cancelled 

26. (currently amended) A method for forming a recessed gate slructure having reduced current 
leakage and overlap capacitance comprising the steps of: 

providing a silicon substrate i ncluding one of N a nd-P^wcll doped regions and-att 
overlyinglhcreV D silic o n o xide-layer; 
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ihen forming an opening in the GVB silicon oxide layer to include a recessed area having, 
about the same width as I he opening extending into a thickness portion of the silicon substrate; 

then growing a first silicon oxide fcrycr liner to line the recessed area; 

then blanket depositin g forming, a silicon nitride fcryer liner over the opening to include 
lining the opening and recessed area overlying on the first silicon oxide layer liner; 

then etching the silicon nitride -hrycr liner and the first silicon oxide fcrycr liner at a bottom 
portion of the opening to form an exposed silicon substrate portion having a width smaller than 
the opening; 

then thermally growing a gate oxide over the exposed silicon substrate portion; 
backfilling the opening with polysilicon; 

planarizing the polysilicon to the opening level to reveal the silicon oxide layer; and, 
then selectively removing the silicon oxide layer to form a recessed gate structure ; and, 
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forming Suuicc/diain extension (SDR) d»j > eJ -regiqns adjacent dth ci side of tlic rece s sed 
ga t e strnctnrc, 

27. (new) A method for forming a recessed gate structure with reduced current leakage and 
overlap capacitance comprising the steps of: 

providing a semiconductor substrate; 

forming a first dielectric layer on the semiconductor substrate; 

then forming an opening in the first dielectric layer extending into a thickness portion of 
the semiconductor substrate to form a recessed area having about the same width as the opening; 

then lining the opening including the recessed area with at least a second dielectric liner; 

then removing a portion of the at least a second dielectric liner at a bottom portion of the 
recessed area to expose the semiconductor substrate, said exposed bottom portion having a width 
smaller than the opening; 

then forming a gate dielectric layer over said exposed bottom portion; 
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then backfilling the opening with a gate electrode material; 

then planarizing the polysiiicon to the opening level to reveal the first dielectric layer; 

and, 

then selectively removing the first dielectric layer lo form a recessed gate structure. 

28. (new) The method of claim 27 wherein the first dielectric liner comprises silicon oxide grown 
to line the recessed area. 

29. (new) The method of claim 27 wherein the gate dielectric comprises silicon oxide grown on 
said bottom portion. 

30. (new) The method of claim 27 wherein the at least a second dielectric liner comprises a first 
liner of silicon oxide lining the recessed area and a second liner of silicon nitride lining the 
recessed area on the first liner and on the opening sidewalk. 

31. (new) The method of claim 27, wherein the recessed area is formed having u recessed depth 
of from about 200 Angstroms to about 400 Angstroms. 
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32. (new) The method of claim 27, Further comprising the step of forming a source/drain 
extension (SDE) doped regions adjacent cither side of the recessed gate structure. 

33. (new) The method of claim 31, wherein the SDli doped regions are formed hy one of an ion 
implant and a plasma immersion doping process. 

34. (new) The method of claim 31 y wherein the depth of the SDR doped regions measured from 
the silicon substrate surface to a lowermost portion of the SDK doped region is less than about 
1200 Angstroms. 

35. (new) The method of claim 31, wherein the depth of the recessed area is from about 1/3 to 
about 1/6 of the depth of the SDE doped regions. 

36. (new) The method of claim 27, wherein the gate dielectric layer thickness is less than about 
50 Angstroms. 

37. (new) The method of claim 27, wherein the gate electrode material comprises polysilicon. 



14 



PAGE 14/21 1 RCVD AT 8/10/2005 12:14:50 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-S/25 ' DNK:2738300 * CS1D: 1 2485404035 1 DURATION (mm-ss):03-04 



• 88-10-' 05 11:27 FROM -TUNG S ASSOCIATES 12485404035 T-451 P15/21 U-741 



U.S.S.N. 10,728,967 



THIS PAGE BLANK (USPTO) 



15 



PAGE 15/21' RCVD AT 8/1012005 12:14:50 PM[Easlem Daylight Time] * SVR:USPTO-EFXRF-6/25 * DNIS:27383fl0 « CSID:12485404035 * DURATION (mm-ss):03-04 



